The research study was conducted in Bidar and Kalaburagi Districts of Karnataka. To study the comparative economics of different soybean cropping systems.
INTRODUCTION
The agriculture continues to be pivotal to the sustainable growth and development of the Indian economy. The production of foodgrains is 252.22 million tons in 2015-16. Soybean is a high valued and profitable crop. The economic viability of soya production is determined by the commercial utilization of its subproducts, meal and oil which respectively, account for about two thirds and one third of the crop's economic value. Cropping system is an important component of a farming system, represents a cropping pattern used on a farm and their interaction with farm resources, other farm enterprises and available technology, which determine their makeup (Jayapalreddy et al.2013 ). The cropping system should provide enough food for the family, fodder for cattle and generate sufficient cash income for domestic and cultivation expenses. Adoption of dynamic cropping systems would be expected to result in more sustainable crop production systems over time (Kumara et al., 2013) . Soybean based cropping systems are important for sustaining agricultural production. In North-Eastern region especially in Bidar and Kalaburagi districts, most of the farmers are growing soybean because of suitability of climatic factors viz., rainfall, temperature, sunshine, humidity and soil , 2231-5209 (Online) All Rights Reserved © Applied and Natural Science Foundation www.jans.ansfoundation.org type and it is an important pulse as well as oilseed crop in the North-Eastern Karnataka region. Unless the focus of research is shifted from sole crops to inter crops and from irrigated crops to rainfed crops; no worthwhile breakthrough in Indian agriculture can be anticipated.
MATERIALS AND METHODS
The research study was conducted in Bidar and Kalaburagi Districts of Karnataka. A sample size of 160 farmers was selected using multistage random sampling method. Field level data were elicited for the Agricultural year 2013-14 through personal interview method. In the first stage, two districts were selected based on the highest area under soybean crop. In the second stage, two talukas from the selected districts were chosen based on the highest area under soybean based cropping system. Similarly, two villages from each talukas were selected based on the same criterion. Finally, 20 farmers from each village were interviewed randomly. Thus, in all 160 farmers were selected representing 80 farmers from each district. Tabular analysis technique was used to estimate the cost and returns under soybean based cropping systems in NorthEastern Karnataka. Tabular analysis comprised of arithmetic mean, percentage and ratio. This method was used to determine the costs and returns of all crops .Tabular analysis was also used in case of land use pattern, cropping pattern and socioeconomic characteristics of the farmer.
RESULTS AND DISCUSSION
Socio-economic characteristics of sample respondents: The information on socio-economic characteristics of the sample respondents is presented in Table 1 . It was observed that, majority of the respondents belong to middle age group in all the selected soybean based cropping systems. The average age of the sample respondents was 43, 45, 41, 44 and 43 years in cropping system-I (soybean + redgram), cropping system-II (soybean + jowar), cropping system-III (soybean + bajra), cropping system-IV (soybean sole crop) and overall respectively. As majority of the farmers were under middle age group which had influenced on innovative and timely decisions in adoption of new technology and enhances their farm income. As far as family composition is concerned the proportion of adult male accounted for 22. 79, 23.34, 23.69, 26.83 and 24 .10 per cent respectively in CS-I, CS-II, CS-III, CS-IV and overall. Average family size was 7.68, 6.94, 6.67, 6.41 and 6.93 in CS-I, CS-II, CS-III, CS-IV and overall respectively. With regard to occupational pattern of the sample respondents, the proportion of male family members involved in the agriculture which accounted for 53.35 per cent, 48.97 per cent, 50.75 per cent, 49.75 per cent and 50.97 per cent in CS-I, CS-II, CS-III, CS-IV and overall respectively. Literate sample respondents had education ranging from primary to Pre -University Course and above level. In CS-I, 22.50 per cent had primary school education, 25.00 per cent had high school education, 27.50 per cent had PUC and above level education and 25.00 per cent of them were illiterate. In CS-II, 25.00 per In other words, all the sample respondents were having rainfed landholding. The majority of the sample respondents had medium to large size landholdings. Similar results were reported while s t u d yi n g k n o wl e d g e a n d i t s r e l a t i o nship with personal, socioeconomic (age, education, family size, land holding) and psychological (knowledge, behaviour, attitude, perception) characteristics of sunflower growers of Bijapur district by Aski (2010) . Comparative economics of soybean based cropping system followed in the study area: The total cost incurred, gross returns obtained and net returns realized under soybean based cropping systems were computed and presented in Table. 2 respectively. The maximum total cost was observed in CS-I (` 45,177.65/ha) and least was in CS-IV ( ` 26,513.30/ ha). The similar results were reported while studying cost and returns structure of paddy by Suneetha and Narendra Kumar (2013) . The share of variable cost in the total cost was found to be the highest in CS-I (65.54%), followed by CS-IV (58.01%), CS-III (57.31%) and CS-II (57.05%). Whereas, the share of fixed cost was highest in CS-II (38.46%). The gross returns were found to be highest in the case of CS-I ( ` 99,620.80/ha), followed by CS-II ( ` 67673.6/ha), CS-III ( ` 49345.1/ha) and CS-IV ( ` 40,016.4/ha) respectively. The cost of family labour was found to be highest in CS-I ( ` 1,624.75/ha) whereas, least in CS-IV ( ` 1,161.60/ha). Findings are in agreement with study Jimjel Zalkuwi et al. (2015) . With respect to the net returns per hectare, the net returns over total variable cost and total cost were found to be the highest in CS-I ( ` 54443.20), followed by CS-II ( ` 34,108.27), CS-III ( ` 21,047.30) and CS-IV ( ` 13,503.1). The return per rupee of expenditure was found to be the highest in CS -I and it was the least in CS-IV. Among the different cropping systems, CS-I was considered as the most profitable among the cropping systems studied, as it contributed higher returns per rupee spent (2.21). The climatic factors and soil were most suited for the production of crops like soybean and redgram. However, the farmers may be advised to expand their area under cultivation with these crop combinations to get more returns. The similar results were reported while studying Costs and returns of major cropping systems (Maize + redgram, Sorghum + redgram, Greengram + redgram, Soybean sole crop) in northern transition zone of Karnataka by Kumara et al. (2013) .
Conclusion
Among various cropping systems CS-I covered highest area under soybean + redgram (142.80 ha) followed by, CS-IV sole soybean (140.0 ha), soybean + jowar (57.20 ha), CS-III, soybean+bajra (15.20 ha). The major soybean based cropping systems followed were soybean + redgram, soybean + jowar, soybean +bajra and soybean sole crop in the study area. The gross returns realized in CS-I was highest, as compared CS-II, CS-III and CS-IV respectively. Similarly, the net returns obtained in CS-I was found to be the highest followed by CS-II, CS-III and CS-IV respectively. Among the studied soybean based cropping systems, CS-I (soybean + redgram) and CS-II (soybean + jowar) were found to be the most profitable system under rainfed condition in the study area. Hence, it is advisable to the farmers of the study area to follow this cropping system which gives highest returns compared to other cropping systems.
